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CLAIMS 



What is claimed is: 

1 . A special cam bolt assembly comprising: 

A specially formed bolt with an asymmetrical formed area integrated 
into the bolt shank. This formed area will appear immediately beyond 
the threaded end of the bolt and continue for a determined distance. This 
formed area will not distort or damage the threaded area of this bolt. The 
recommended shape of this form will be 4 sides of an incomplete 
hexagon. The two adjacent sides will be omitted to form the necessary 
asymmetrical locating shape. The flat areas of this shape will be equal to 
the diameter over the threaded portion of the bolt. The point areas of this 
shape will be created using the natural flow of metal when impacted in 
the bolt forming machine. The shank of the bolt will be formed complete 
in the bolt header machine using standard bolt manufacturing methods 
and will require no additional machining or processing to function as 
described. 

An eccentric cam washer securely attached under the head of the bolt. 
This washer will be attached using the asymmetrical form on the bolt 
shank for location. 

A second eccentric cam washer with a locating hole pierced into it that 
matches the asymmetrical shank of the bolt. When slid onto the special 
bolt shank this loose washer will match the radial location of the first 
washer that has been affixed beneath the head of the bolt. 

A special design nut with a recess deep enough to allow the bottom 
surface of the nut to push the second loose eccentric cam washer over 
the asymmetrical formed shank area of the bolt. This recess will be 
engineered for thread engagement to the bolt threads only after the loose 
washer has passed onto the asymmetrical portion of the bolt shank. This 
will assure that the nut cannot jam the washer against the asymmetrical 
bolt shank if the washer is not properly aligned. 
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2. The special cam bolt assembly of claim 1, wherein the said threaded area 
is round and undisturbed. 

3. The fastener assembly of claim 1, wherein the said asymmetrically 
formed area is integral to the shank of the bolt. 

4. The special cam bolt assembly of claim 1, wherein the asymmetrical 
form is recommended to be 4 sides of a hexagon with two adjacent sides 
unformed. 

5. The special cam bolt assembly of claim 1, wherein the asymmetrical 
form as described in #4 allows the loose washer to be installed with 
either side going on first with proper radial alignment to the 
asymmetrical bolt shank assured. 

6. The special cam bolt assembly of claim 1, wherein the length of the 
undisturbed threads on the bolt is variable as necessary to fully tighten 
and secure this cam bolt assembly to a specified mating structure. 

7. The special cam bolt assembly of claim 1, wherein the formed area of 
the bolt shank is variable in length to allow the loose cam washer to 
slide up to and be tightened against a specified mating structure. 

8. The special cam bolt assembly of claim 1, wherein the special nut has an 
integral recess that prevents the threads of this nut from engaging onto 
the bolt threads until the nut has pushed the loose eccentric cam washer 
onto the asymmetrical bolt shank. 

9. The special cam bolt assembly of claim 1, wherein the attachment of the 
special nut as described in #8 will eliminate the possibility of binding or 
jamming of the washer between the asymmetrical bolt shank and the nut 
when attempting this assembly. 

10. The special cam bolt assembly of claim 1, wherein the special deep 
recessed nut will have an integral hexagon formed on the end to 
facilitate tightening of the nut to secure this assembly to a specified 
mating structure. 

1 1. The special cam bolt assembly of claim 1, wherein when the bolt is 
rotated the dual eccentric cam washers will move in unison. 

1 2. The special cam bolt assembly of claim 1, wherein the bolt may be 
rotated providing a pivot for the eccentric cam washers to generate 
adjustment for an automotive suspension assembly. 
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13. The special cam bolt assembly of claim 1, wherein an automotive 
suspension assembly utilizing this unique cam bolt assembly as designed 
may be loosened, re-adjusted and retightened at any time. 

14. The special cam bolt assembly of claim 1, wherein the special bolt, 
special cam washers and the special deep recessed nut are each to be 
manufactured of steel. 



DESCRIPTION 



BACKGROUND OF THE INVENTION 

Cam bolt assemblies provide a means of controlled adjustment in 
automotive suspension components. It has been widely known and 
common to have a bolt with one cam securely attached beneath the head, 
the bolt having a flat side and providing a second cam with an opening 
corresponding to the cross sectional area of the flat sided bolt, this cam 
being placed over the end of the bolt and by using a standard nut these 
cams are drawn tightly against the surfaces that they engage. 
This traditional style of providing positive location of the cam radially 
by striking or machining a flat or groove on the threaded area of the bolt 
has been in use for many years now. There are a number of patents 
pertaining to cam washer assemblies of this style that are in use for 
alignment and adjustment of automotive suspension systems. It is very 
desirable to have a bolt and cam washer assembly that provides 
foolproof installation, with simple shape configuration for elimination of 
secondary machining or forming operations and no distortion of the bolt 
threads. 



SUMMARY OF THE INVENTION 

The present invention generally relates to a cam bolt assembly with a 
unique asymmetrical form on the shank of the bolt that does not affect 
the threaded portion of the bolt. The threaded portion of the bolt end is 
free of any locating flats or grooves that would compromise the strength 
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of the threads. The asymmetrical form area begins at the conclusion of 
the threads and continues up the shank of the bolt far enough to receive 
the loose cam washer completely when the bolt & nut is tightened to 
secure the structural assembly. The shape of the asymmetrical form area 
will be equal to the outside diameter of the threaded area of the bolt 
when measured across its narrowest point. This form area will have 
several facets, contours or lobes that are raised above the maximum 
outside diameter of the bolt threads to engage and locate the loose cam 
washer. This same shape will be stamped through the loose cam washer. 
The shape allows the loose cam washer to be slid over the threaded area 
of the bolt and once rotated to match the asymmetrical form on the bolt 
shank will engage smoothly. The asymmetrical form pierced in the loose 
cam washer will allow installation to the bolt from either side of the 
washer with no change in orientation. The nut configuration is unique in 
that the first threads of the nut are recessed deep into the nut body. This 
depth is engineered to allow the bottom of the nut to push the loose cam 
washer over the asymmetrical form on the bolt shank before the threads 
of the nut engage the threads of the bolt. This recess depth on the nut is 
calculated as follows: 

NUT RECESS = BOLT THREAD LENGTH MINUS LOOSE CAM 
WASHER THICKNESS PLUS TWO TIMES THREAD PITCH OF 
THE BOLT SELECTED 

This prevents the nut threads from engaging before the loose cam 
washer is properly oriented and causing the washer to jam between the 
nut and the asymmetrical bolt shank area. The diameter of the nut recess 
area at a minimum will be sufficient to pass over the asymmetrical 
formed shank area of the bolt upon nut rundown. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages of the present invention will be readily appreciated, as 
the same becomes better understood by reference to the following 
detailed description when considered in connection with the 
accompanying drawings wherein: 
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FIG. 1 a general perspective view of the fastener assembly of the present 
invention. 

FIG. 2 a view of the end of the bolt showing the thread diameter and its 
relationship to the asymmetrical formed area. 

FIG. 3 a silhouette view of the new type cam bolt and washer assembly 
(partially sectioned) showing the relationship between the nut 
recess, the first threads of the bolt, and washer engagement to the 
asymmetrical form on the bolt shank at the beginning of 
assembly. 

FIG. 4 a silhouette view of the new type cam bolt and washer assembly 
(partially sectioned) showing the relationship between the nut 
recess, washer engagement and nut recess clearance over the 
asymmetrical form on the bolt shank during assembly. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The unique design features of a cam bolt assembly of the present 
invention are generally shown in FIG. 1. The special cam bolt 1 
possesses a knurl under the head by which a cam washer is press fit onto 
after having been located radially to the asymmetrical shank section 10 
of the bolt. The threaded end of the bolt 1 1 is round with no distortion to 
its circumference from flat areas, grooves or shapes. The special 
asymmetrical formed area of the bolt shank 10 is described in better 
detail in FIG 2. This shape 5 (FIG 2) is shown as form of four sides of a 
hexagon but could be realized in other shapes with positive results. This 
shape 5 (FIG 2) ideally has flat surfaces that at their smallest point are 
equal and not larger or smaller to the outside diameter of the threaded 
area of the bolt. This shape is matchediathe flat cam washer 3 (FIG 1) 
which has a pierced hole that matches the asymmetrical shank area 5 
(FIG 2) of the cam bolt 1 (FIG l).Thts-wrH allow washer 3 (FIG 3) to 
spin on the threaded area of the bolt in perfect alignment to the 
asymmetrical area of same bolt until the asymmetrical pierce in the 
washer matches up with this area of the asymmetrical of the bolt. Upon 
engagement to the asymmetrically formed shank 10 of bolt 1 the loose 
cam washer 3 will be aligned radially with fixed washer 2 and will rotate 
in unison with fixed washer 2 when cam bolt 1 is turned (FIG 1). The 
special design nut 4 (FIG 3) has a deep recess that is engineered to 
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prohibit nut thread to bolt thread engagement 7 until loose cam washer 3 
is aligned radially to the asymmetrical shank of cam bolt 1 and passes 
partially onto this shank area 10 (FIG 1). Upon radial alignment and 
engagement 8 of washer 3 to the asymmetrical shank of the bolt (FIG 4) 
the threads on the special nut are allowed to engage with the bolt threads 
9 to push the washer along the asymmetrical bolt shank 8 as the joint is 
tightened. Because no distortion or damage has been made to the 
threaded area of the bolt this unique cam bolt assembly can be tightened 
to full published specification for the fastener size selected. Further, 
there is no need go to an "oversize" fastener to meet clamp load / proof 
load requirements of the application. 

Cost per joint can be saved because it is not necessary to select a larger 
cam bolt size to compensate for the thread modifications that are present 
on more traditional designs. This unique design further saves cost by not 
requiring secondary machining operations to apply shape to the cam 
bolt. All forms and contours that are specified in the asymmetrical 5 
(FIG 2) bolt shank area 10 (FIG 1) can be produced in the same process 
and at the same production rate as a standard bolt (using specially 
modified tools). This special cam bolt assembly design is intended to be 
applied in all fastener sizes and in any location that currently benefits 
from the use of traditional cam bolts assemblies. 
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[57] ABSTRACT 

This design will describe an improved apparatus for providing alignment 
adjustment on automotive suspension members. The positive attachment 
and adjustability is provided by the unique design of each assembly 
component and the engineered relationship to its mating part. This 
design features a short length of asymmetrical form that is integral to the 
bolt shank but does not damage or distort the threaded area of the bolt. A 
cam washer is pressed onto and locked under the head of the bolt. This 
eccentric cam washer is secured relative to the asymmetrical bolt shank. 
A second eccentric cam washer is then installed which positively 
engages on the asymmetrical area of the special bolt shank. This design 
features a specially developed nut with a deep recess before the start of 
threads. This recess assures that the bottom of the nut pushes the second 
cam washer onto the asymmetrical shank area of the bolt before the nut 
threads engage the bolt threads. Both eccentric cams can now move in 
unison with the rotation of the bolt to provide adjustment. Once the 
required adjustment is achieved the special nut can be completely 
tigntened to secure this adjustment. While other designs provide similar 
adjustment using eccentric cam washers each of these designs locate the 
washers by distorting or destroying the threaded area of the bolt. Some 
methods roll threads onto the round bolt shank and then machine a flat 
across the threaded area to provide a "D" shaped area for a cam washer 
with a "D" shaped pierced hole to engage. Another common method 
stamps a groove on the bolt shank prior to threads being rolled on this 
area and a washer with a similar pierced shape is engaged. Both of these 
methods compromise the threaded portion of the bolt. This weakens the 
threaded area reducing clamp load and proof load on the joint. To 
overcome this thread area weakness fasteners are typically specified in a 
much larger size to withstand loads adding to the cost of this type of 
joint assembly. The proposed special formed bolt, asymmetrically 
pierced washer and special clamping nut allows for simplified 
manufacturing methods, and a significant reduction in tooling 
complexity and costs. 
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FIG 1 
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FIG 4 
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